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FEATURE aRTICLE
Off to 
Faraway 
land!
Aparna Krishnamurthy
Image of the Daedalus crater on the lunar far side, as viewed from the Apollo 11 spacecraft
IN a first, China has announced its plan to explore the far side of the moon. It has already launched 
its relay satellite known by the name 
‘Queqiao’, which in Chinese stands 
for the ‘Magpie Bridge’. This will be 
followed by the launching of the lunar 
lander-rover under the Chang’e-4 
mission (Chang’e means  ‘Moon 
Goddess’ in Chinese) later this year.
The very idea of exploring the 
uncharted part of the moon’s land, 
which is known as the ‘far side of the 
moon’ is exhilarating. But what is the 
far side of the moon and what makes 
this mission so special?
So far away!
The far side is that part of the moon that 
does not face the Earth. In other words, 
we can term it as the back side, which 
is never visible from the Earth. So, one 
may wonder why the far side never faces 
the Earth despite the Moon’s rotation! 
Well, the Moon rotates about its 
axis in the same way the Earth does. So 
ideally, there must come a stage when 
we can see the other side of the moon 
from earth. But this does not happen, 
and most of the far side of the moon 
perennially faces away from the earth. 
The far side faces away from the 
Earth because of a phenomenon called 
‘Tidal Locking’. Tidal locking refers 
to the gravitational interaction existing 
between two bodies (in this case the 
Moon and the Earth), which results in 
a synchronous rotation. 
This means that the rate at which the 
Moon rotates about its axis is the same 
as that it takes for the Moon to revolve 
around the earth. To put it simply, the 
rate of rotation of the Moon is equal to 
its rate of revolution (around the Earth). 
The Moon rotates about its axis once, 
over a period of about 27 days, and it 
also revolves once around the Earth in a 
span of 27 days. Since it takes the same 
amount of time for the Moon to rotate 
about its axis and to revolve around the 
Earth, only the near side of the Moon is 
visible from Earth. If the Moon someday 
stops rotating about its axis, its far side 
will also be visible to us!
Far side vs. Near side 
What makes the far side an interesting 
subject of discussion is its different 
features in comparison to the near side 
of the moon. Relative to the near side, 
the far side is extensively crater-ridden. 
Gravitational and topographic data show 
that the far side has a relatively thicker 
crust, making it a difficult spot to land, 
leave alone establish communication 
with the earth. 
The near side is characterised by 
the presence of large ‘maria’ which are 
dark patches of smooth land created as 
a result of volcanic activity. Derived 
from the word ‘Marinus’, which in 
Latin means “pertaining to the seas”, the 
maria on Moon were thought to be seas 
by early astronomers and hence named 
so. There are relatively fewer maria on 
the far side. 
The uneven distribution of maria 
is hypothesised to be due to the thinner 
crust of the near side, which bolstered 
volcanic activity and the formation of 
lunar maria due to subsequent eruptions. 
The brighter or visibly lighter parts of 
the moon’s surface are called highlands.
The Mission 
So, the relay satellite Queqiao was 
launched on 21 May 2018 on board the 
carrier rocket Long March-4C from the 
Xichang Satellite Launch Center, China. 
A relay satellite is essential for 
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While the near side (a) shows the presence of maria (dark patches of land), and is seemingly 
smooth-surfaced, the far side (b) is rugged and riddled with craters
(Image source: NASA)
(b)(a)
A representation of Queqiao that will be relaying information between the Earth and the far 
side of the Moon 
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The far side is that part of 
the moon that does not face 
the Earth. In other words, 
we can term it as the back 
side, which is never visible 
from the Earth. So, one 
may wonder why the far 
side never faces the Earth 
despite the Moon’s rotation!
this space mission since it is difficult 
to establish direct communication with 
the far side of the Moon owing to its 
rugged and rocky terrain. The Queqiao 
satellite will play the very crucial role 
of mediating information between 
the Chang’e-4 lunar probe and the 
monitoring stations on Earth.
Queqiao has derived its name from 
a Chinese folklore, which tells the 
celestial tale of how magpies formed 
a bridge with their wings, across two 
opposite ends of the Milky Way galaxy. 
Queqiao, will act just like a bridge, 
in accordance with its name, relaying 
information between the Earth and the 
Chang’e 4 lunar probe, which will be 
landing on the far side of the moon. 
The Queqiao relay satellite will 
operate from the second Lagrangian 
(L2) orbit – a gravitationally stable spot 
about 40,000 miles (64,000 kilometres) 
beyond the lunar far side. Queqiao is the 
world’s first satellite to be positioned 
in this orbit. Weighing around 425 kg, 
it is supported by a monopropellant 
hydrazine system. The Queqiao is 
designed by the Chinese Academy of 
Sciences.
Along with the Queqiao, two 
microsatelli tes Longjiang 1 and 
Longjiang 2 have also been launched. 
The microsatellites have been deployed 
to carry out radio-astronomy research. 
Apart from the twin satellites, the 
NCLE instrument, which is part of the 
Netherlands-China Low-Frequency 
Explorer (NCLE) project, is also on 
board the Queqiao. Through the NCLE 
project, various low-frequency radio-
astronomical experiments shall be 
carried out.
Time for Chang’e
The Queqiao will form a communication 
bridge between the Earth and the 
Chang’e-4 lander-rover duo. The 
Chang’e-4 lunar probe will collect 
data from the lunar far side and will be 
responsible for carrying out research 
on the far side, where it is intended to 
soft-land later this year.
Various research subjects have 
been queued up for study through this 
mission. These include: exploring 
the evolution of stars and galaxies, 
deep space exploration, laser-ranging 
experiments, optical imaging and radio-
astronomy. 
With this mission, China hopes to 
unravel information that has been so far 
lying buried along with other secrets on 
the lunar far side. The success of this 
mission will indeed be a milestone in 
lunar history, as it will open new doors 
to possible explorations and discoveries 
on the far side. 
Even as we are reading this, the 
Queqiao has already passed by the Moon 
(lunar flyby), and is eagerly waiting to 
talk to its companion the Chang’e-4 
lunar probe, that will soon be landing 
on the far side of the Moon. 
Time to flip the lunar coin and see 
what the other side of this coin holds!
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